Introduction
Children with special health care needs (CSHCN) ''have or are at increased risk for a chronic physical, developmental, behavioral, or emotional condition and . . . require health and related services of a type or amount beyond that required by children generally'' (US Department of Health and Human Services (HHS), 2008) . CSHCN include children with a wide range of diagnoses and represent functional abilities that range from no functional difficulty to difficulties from the condition that have significant impact. CSHCN, however, all share some consequences of their conditions, such as reliance on medication or therapies, special educational services, or assistive device or medical equipment . CSHCN also share a need for access to medical and support services to maintain physical, mental, and emotional health.
The expanded need for support among CSHCN makes access to a medical home particularly important. Access to a medical home is associated with less delayed or forgone care and fewer unmet healthcare and family support service needs (American Academy of Pediatrics (AAP), 2002). A medical home is a mode of delivering primary care that is accessible, continuous, comprehensive, family-centered, coordinated, compassionate, and culturally effective (AAP, 2007) . The AAP (2002) believes that medical care of infants, children, and adolescents ideally should meet this definition to support child health and development. Benefits include increased patient and family satisfaction, establishment of a forum for problem solving, improved coordination of care, enhanced efficiency for children and families, increased professional satisfaction and increased wellness resulting from comprehensive care. Access to medical home by CSHCN is a US health priority. The HHS' Healthy People 2010 and 2020 objectives state, ''All CSHCN will receive regular ongoing comprehensive care within a medical home'' (HHS, 2000 . The Maternal and Child Health Bureau includes access to medical home by CSHCN as one of six national critical indicators (HHS, 2008) and a Title V Block Grant national performance measure for states is the ''percent of CSHCN who receive coordinated, ongoing, comprehensive care within a medical home''.
Within Ohio, 16.2% of children had special health care needs (Goudie et al., 2009) , significantly higher than the national average of 13.9% and the 13th highest among the 50 states, and access to medical home for them has also been a state priority. In 2004 and 2006, the Ohio Department of Health (ODH) published a promise stating: '' In the year 2010 every child with a special health care need, regardless of payer source, will have a medical home with a committed primary care physician educated in the medical home concept. Payers of health services will be knowledgeable of the medical home concept.' ' (ODH, 2006) .
Ohio has been a leader in the US in efforts to assure medical home access for CSHCN. Since 1995, the ODH has worked to improve access for CSHCN and in 2002 instituted a Medical Home Initiative Program. Focus groups with CSHCN families were conducted to understand needs, experiences, and how a medical home could assist (ODH, 2003) . In 2003-4, Ohio was competitively selected to participate in the first National Initiative for Children's Healthcare Quality's Medical Home Learning Collaborative to improve the quality of care for CSHCN by implementing the medical home model in primary care practices and to build capacity to sustain and spread the model in primary care practices (HHS, 2005) . As an outgrowth of the collaborative, a large pediatric practice serving a six-county rural area received a 3-year medical home implementation grant to improve care for CSHCN (HHS: Health Resources and Services Administration, 2007) .
Perhaps reflective of these efforts, Ohio's CSHCN have the highest rate of access to medical home among states . Nonetheless, Ohio is still far from its goal of access for all CSHCN. To support ongoing efforts to improve medical home access, and inform the targeting of public health actions, we sought to better understand the risk factors associated with lacking medical home access among CSHCN.
Objectives
The objectives of this study were to 1) identify risk factors for lack of access to medical home among Ohio's CSHCN, and 2) identify the components of medical home most lacking among children with the identified risk factors.
Methods
We analyzed data on children residing in Ohio from the National Survey of Children with Special Health Care Needs (NS-CSHCN) [2005] [2006] . The NS-CSHCN was developed by the Maternal and Child Health Bureau with the National Center for Health Statistics and provides nationally and state-representative data. Detailed descriptions of the national survey are available elsewhere (Blumberg, et al., 2008; HHS, 2008; National Center for Health Statistics, 2007) .
The outcome was lack of access to medical home and was derived through a five-component indicator measured by 19 questions: 1) having a usual place for sick/well childcare; 2) having a personal doctor or nurse; 3) experiencing no difficulty in obtaining needed specialty referrals; 4) receiving needed care coordination; and 5) the presence of family-centered care (HHS, 2008; Strickland et al., 2004) .
Explanatory variables were categorical and classified as follows: sex was a dichotomous variable; age was reclassified into three levels (0-5, 6-11, and 12-17 years); race and ethnicity was a single variable with four levels (Hispanic, non-Hispanic black, non-Hispanic white, and non-Hispanic other); severity of difficulty caused by the health problem(s) was classified into three categories (none, minor, and moderate/severe); household education (highest level of education received by a parent) was classified into two levels (high school graduate or less, and more than high school); poverty level was based on the imputed variable for family incomes and classified into four levels based on percent of the federal poverty level (FPL) (0-99%, 100-199%, 200-399%, and 400% or greater) (Pedlow et al., 2007) ; residence was classified into two levels based on the metropolitan statistical areas (MSAs) (non-MSAs; and areas with a population of <500,000). Type of health insurance was the primary independent variable of interest and reclassified into two levels (private only, and public/both private and public). Children with other comprehensive insurance or uninsured were excluded from multivariable analyses because of small sample size. Private insurance was defined as insurance provided through an employer or union or directly from an insurance company; public insurance was provided by Medicaid, the State Children's Health Insurance Program (SCHIP), or military healthcare.
Statistical analyses were conducted using SAS 9.1 software. SAS survey procedures for complex sample design and child level weights provided for the NS-CSHCN were used.
We estimated the prevalence and 95% confidence intervals (CIs) of CSHCN without medical home access according to each explanatory variable. In bivariate analyses, crude odds ratios (ORs) and 95% CIs were estimated for the association between each variables and lack of access. A multivariate logistic regression model was tested beginning with variables found to be associated 
Results
The 2005-6 NS-CSHCH included 821 Ohio respondents. Among CSHCN 58.3% were male, the majority (74.0%) were non-Hispanic white, 42.3% were between the ages of 12-17 years, 42.1% lived in households with incomes from zero through 199% of the FPL, and 64% lived in households where the highest education was more than high school (Table 1 ). The majority (61%) had private insurance. Almost one-third had any public insurance (35.5%), including 27.2% with only Journal of Child Health Care public insurance and 8.3% with a combination of public and private. Very few had other comprehensive insurance (1.3%) or were uninsured (2.1%). In total, 17% had no difficulty related to their condition, 43.6% had minor severity and 39.1% had moderate or severe difficulty, including 9% with severe. Among Ohio's CSHCN, 55.6% had access to a medical home ( Table 2 ). The proportion achieving each of the five components that make up comprehensive care in a medical home ranged from 94.6% having a personal doctor or nurse to a low of 67.3% receiving coordinated care when needed.
The univariate ORs and 95% CIs for lack of access to medical home are presented in Table 3 . Hispanic children were found to have 3.51 higher odds for lack of access to medical home compared with white non-Hispanic children; children in households below 200% of the FPL had 2.17 higher odds for lack of medical home compared with children at 300% of the FPL or greater; children with any public insurance hade 2.03 higher odds for lack of access to medical home compared with those with private insurance; and children with severe or moderate severity of difficulty had 3.62 higher odds for lack of access to medical home compared with children with no severity of difficulty, while children with mild severity had 1.77 higher odds for lack of access to medical home compared with children with none. Sex, age group, education, being non-Hispanic Black or non-Hispanic mixed or other race compared with non-Hispanic white, or having FPLs between 200 and 299% compared with 300% or greater were not significantly associated with medical home access.
The final multivariate model found independent relationships between medical home and type of insurance, race/ethnicity, and severity of difficulty (Table 4) . Hispanic children were significantly more likely to be without access to a medical home (AOR¼3.08) than non-Hispanic white children. Children with high severity of difficulty had almost three times the odds of being without a medical home (OR¼2.8) compared with children with no difficulty. Children with any public insurance were more likely to be without medical home (OR¼1.60).
Looking at individual components of medical home, compared with non-Hispanic white children, Hispanic children were significantly less likely to have access to needed referrals, to receive family-centered care, and care coordination (Figure 1 ). Children with moderate to severe difficulty 
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were less likely to have access to referrals, receive family-centered care, and care coordination (Figure 2 ). Children with public insurance were significantly less likely to receive familycentered care and care coordination (Figure 3 ).
Conclusion
This study identifies populations of Ohio CSHCN with lower likelihood of access to medical home. Furthermore, we identify the individual components of medical home that those populations are lacking. Independent risk factors for lack of access to medical home include Hispanic ethnicity, Journal of Child Health Care receipt of public insurance, and moderate or severe level of functional difficulty. All three high-risk groups were less likely to receive family-centered care and care coordination. In addition, Hispanic children and children with moderate to severe difficulty were less likely to have access to referrals. Previous studies have identified similar factors. Nationally, children (including CSHCN) of Hispanic ethnicity are less likely to have access to every component of medical home (Strickland et al., , 2011 . Other surveys have reported that Hispanic parents are less likely to report their child's medical care as adequate (Swanson et al., 2011) . Access to medical home has also been associated with language; children in families in which English was the primary language had a 
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twofold higher prevalence of access compared with children in families in which other languages were primarily spoken (Strickland et al., 2011) . In one study of all children and in another of only CSHCN, the language of the interview was associated with access only among those with the lowest income (Fulda et al., 2009) . In Ohio, Hispanic CSHCN were least likely to receive Journal of Child Health Care family-centered care than any other component of medical home, and were significantly less likely to receive this component than any other racial/ethnic group studied. CSHCN in Ohio with moderate to severe difficulty due to their condition had three times the odds of being without medical home access regardless of race or insurance. Similarly, both in Maine (Tippy et al., 2005) and nationally (Fulda et al., 2009) , receiving care in a medical home was less likely among CSHCN with greater severity, independent of poverty. Here, CSHCN with moderate/high severity had lower access to family-centered care and care coordination. This may be in part due to the increased amount of health care services that must be coordinated among CSHCN with high severity, such as disabilities (Swanson et al., 2011) . This study did not find independent relationships with other factors as has been shown by others, including age group, sex, and maternal education (Fulda et al., 2009; Labree et al., 2010) .
We found that CSHCN using public insurance had twice the odds of lacking medical home access compared with children with private insurance. Nationally for CSHCN, receiving care in a medical home was associated with insurance type after considering socioeconomic status (Fulda et al., 2009 ). Specifically, CSHCN in households under 133% of FPL with Medicaid insurance were significantly 1.21 times more likely than CSHCN with private insurance to have a medical home. However, in households at greater levels of poverty, children with Medicaid insurance were less likely to have access. This study did not find a similar interaction. The associations between insurance status, adequacy, and medical home among CSHCN are complex. Just having insurance is not sufficient, as independent of poverty, CSHCN with inadequate insurance were less likely to have received medical home care (Tippy et al., 2005) . Parents of CSHCN are less likely to have full-time employment or employer-provided health insurance (Heck and Makuc, 2000) . We did identify that the components of medical home that were lower among CSHCN with Medicaid insurance were family-centered care and care coordination.
This study was subject to limitations. The small sample size for Ohio CSHCN limits the power to detect weak associations and precluded the ability to study uninsured children or children with other comprehensive insurance. However, the proportion of children without health insurance, even those with low income, is low in the US (Swanson et al., 2011) . Secondly, the definition of CSHCN in the national survey is broader than the criteria for inclusion for some public health programs; extrapolation of findings to populations served by these programs must be done with caution.
Among Ohio's children 16.2% have special health care needs, compared with only 13.9% nationally (HHS, 2008) . The prevalence is generally higher among older children, males, AfricanAmerican and children in lower socioeconomic status households. Ohio has been a leader in the US in expanding access to medical home for CSHCN and these efforts may play a role in Ohio's high ranking among states for CSHCN. Indeed, state-level factors, including poverty rate and level of health care infrastructure and expenditure, have been found to be associated with access after controlling for individual-level factors .
Ohio continues to build on efforts to improve medical home access. Ohio's Patient-Centered Medical Home Education Pilot Project, passed by the 128th General Assembly in 2010 (Ohio State Government: Ohio Revised Code, 2010) , is converting at least 44 primary care practices to patientcentered medical homes and will establish scholarships for medical and nursing students who participate in medical home training and practice primary care in Ohio post-residency.
The results of these analyses demonstrate that such efforts to advance medical home access must attend to CSHCN populations with public insurance, greater severity of difficulty and of Hispanic ethnicity. Interventions should focus on improving access to referrals, receipt of Conrey et al. 9
family-centered care, and care coordination. To do this, we must better understand cultural and other access barriers for Hispanic families, children with public insurance and children with greater severity of difficulty.
